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ABSTRACT

The effect of anesthetic benzocaine in Pimelodus darias maculatus (Lacépede, 1803) juveniles

using concentrations of 1:20,000; 1:15,000 and 1:10,000 at 20 and 25°C in individuais from 9.1 to 76.5 g in

weight, was evaluated. Experiments showed that the Optimum dose to obtain a complete stage of sedation

was 1:10,000 at 20 and 25° C, which insure a rapid and effective anesthesia as well as enough time for

comparative procedures.
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INTRODUCTION

Anesthetics have been used on fishes for experimental Operations, and in

fisheries work for weighing, measuring, Stripping and spawning, fin clipping and
marking, and general handling. In aquaculture and fisheries works can be
considered for use under common farming procedures and transport conditions

(McFarland, 1960). Tricaine methanesulfonate (MS-222) is the commonly used

anesthetic on fish (Plumb et al., 1983; Jeney et al., 1986; Gilderhus et al., 1991),

but in several countries these chemicals are expensive and not always available.

Benzocaine was identified as one of the best candidates among 16 anesthetics

tested by Gilderhus & Marking (1987). It was suggested as an acceptable

Substitute for MS-222 by McErlean & Kennedy (1968) who reported that it acts

more rapidly and at lower concentrations than MS-222. Benzocaine is very effective

and reasonably priced and has a history for use in human applications.

The "bagre amarillo", Pimelodus darias maculatus (Lacépede, 1803), a

species having a wide geographical distribution in South America (Fowler, 1951;

RiNGUELET et al., 1967), is considered to be a great commercial and Sporting

importance in Argentine litoral. Early trials showed that Rc.maculatus has some
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attributes that would allow to consider it as a new neotropical species for

aquacultura practices Parma de Croux, 1986).

The objective of the study was to evaluate the anesthetic potency of

benzocaine for use on juveniles P.c.maculatus and determinate effective and safe

concentrations and exposure times.

MATERIALANDMETHODS

The experimental fish were seined from water bodies of the Salado River (Santa Fe Province,

Argentina, 31° 4rS and 60°42'W) and were accHmated to laboratory conditions. They were fed daily

with commercial pellet containing 40% crude protein, but they were not fed for at least 24 h prior to

each experiment. Benzocaine (Ethyl-p-Aminobenzoate) was dissolved in a minimum quantity of etha-

nol; the stock Solution was used to prepare the tested concentrations (1:20,000; 1:15,000 and 1:10,000).

Tests were performed at 20 and 25°C. Fish weighing between 9.1 and 76.5 g were placed in seven Htres

aquaria individually and anesthetized. Ten (10) tests were carried out for each concentration and
temperature.

Behavioural responses of fish to benzocaine were used to determine from major leveis of

anesthesia similar to those described by McFarland (1960): Stage I (Plane 1), light sedation; Stage I

(Plane 2), deep sedation; Stage II (Plane 1), partial loss equilibrium; Stage II (Plane 2), total loss

equilibrium; Stage III, loss of reflex reactivity; and Stage IV, meduUary collapse.

Anesthesia induction time was measured from the moment of addition of the anesthetic to the

aquarium water until the fish reached Stage III (total loss of reactivity). Thereafter, under similar

temperature and oxygen conditions fish were immediately weighed, measured, and transferred to fresh

water. Recovery time was the time recorded for removal of the anesthetized fish from the aquarium
until they regained normal swimming ability. Elapsed time from exposure to füll anesthesia was no

greater than 25 minutes. Fish were observed for 48 hours after each trial to assure their normal behaviour.

RESULTS

Fish exposed to a concentration of 1: 20,000 at 20° C and 25°C exhibited no
strong response (tab. I, figs. 1,2). They were totally anesthetized (Stage III) at 21

minutes (20°C) and 23 minutes (25°C). Someof the specimens did not reach Stage

III during the 25 minutes of the tests and they reacted to externai stimuH. Complete
recovery was attained in 9 and 7 minutes for 20° and 25°C, respectively (fig. 3).

Benzocaine at 1: 15,000 (20°C) reached Stage Il-Plane 2 (total loss of

equilibrium) at 2' minutes 52" and the Stage III, with loss of reflex reactivity at

16' minutes 53". With this concentration, but at 25°C, Stage Il-Plane 2 anesthesia

Started at 2' minutes 20" and the specimens were totally anesthetized (Stage III)

at 13 minutes. The time required for total recovery were very similar for both

temperatures (fig 3).

Fish exposed to the highest concentration of benzocaine tested (1:10,000) at

20° C and 25°C were totally anesthetized (Stage III) after 4' minutes 35" and 4'

minutes 17", respectively; they showed a total loss of reactivity, and respiratory

movements were slower. In this condition the juveniles of P. ciarias maculatus

were limp and could be easily handled. Placed into fresh water they recovered

the equiUbrium and began to swim within 7 minutes at 20°C and 10 minutes at

25°C (fig 3). In all fish tested at both temperatures, no mortality was registered

during the anesthetization, recovery, or the subsequent Observation period (48 h),

where all specimens exhibited normal feeding and behaviour.

The results indicate that, within the limits of size used in the experiments,
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Figs. 1-3. 1, Anesthetic potency of benzocaine in Pimelodus darias maculatus at 20°C; each point

represents mean values of 10 replicates (tests with individual fish); 2, Anesthetic potency of benzocaine
at 25°C; each point represents mean values of 10 replicates (tests with individual fish); 3, Recovery
times (min.) of juveniles exposed to three concentrations of benzocaine and two temperatures (20 and
25° C).
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Table I. Times (means and standard deviation)

anesthetic in juveniles oiPimelodus darias macii

to reach Slage III of sedation using benzocaine as

latus.

TEMP.20°C TEMP.25°C

CONCENTRATIONMEAN SD CONCENTRATIONMEAN SD

1:20,000 21' 18"

1:15,000 16'53"

1:10,000 4 '35"

3'10"

3'05"

1'04"

1:20,000 23'35" 2'12"

1:15,000 13'24" 2'07"

1:10,000 4'17" r26"

the induction of anesthetic appears to be independent of size of fishes. The data

suggest no significant correlation between the time of Stage III and weight of

fishes (r= 0.229; P<0.001 for 20° C and r- 0.095; P<0.001 for 25° C). At highest

concentration (1:10,000) the time required to induce total anesthesia (Stage III)

were very similar for both temperatures, then its effects were negligible. Table 1

show the times (means and standard deviations) required to reach Stage III of

sedation at different concentrations used.

Benzocaine proved to be an effective anesthetic ioxRclarias maculatus. The
results clearly show that the response of fish is dose - dependent. Specific depths

of anesthesia can be controUed in specimens by careful manipulation of the

concentration of anesthetic in the medium.
The best concentration was 1:10,000 for 20-25° C. Rapid loss of equilibrium

as well as reflex reactivity, make these stage desirable for Operations, marking

and tagging and the handling of fishes. Under füll anesthesia, fishes can be moved
for 5 minutes without negative effects. Concentrations about 1:20,000 are desirable

for transport of fishes. It must be emphasized that the data reported here repre-

sent a preliminary investigation only, and further studies are needed to fully

evaluate benzocaine as an anesthetic in this species to adult specimens.
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